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Hj ogptic an e otbochtcb ic MrrvuKx>6pa6oTKC # 
sptmaaMtBo am ooptOonai oiBcpcndl b tpy- 
Cue m Momr Gun Hcsonuouao npH oxoira- 
toomA otipaConcd to ooptap gtccKHX o-raepcnrt 
ipytl Aft* nmponnesMo- ■ TOamrmux nen- 
jiaA MtTowM oe^opMamtoioioro npotunoiim 

(OOpMOBtlDM). 

HjBacrefl mforpyMCHT aim piaAra tpyG, «>• 
A0pxcaiaidl CTyneinatyn onptitcy c mnpecco- 

BAKKMMM KB HBO AfffropM Hp yB XUflM H KOflMttMH, 

bb oca orpbbks Bwno/mcfa mromnprocxM 
pacTomca, 1 cmacax onpajsK* - pajoouMwe 
ttmepcnu, tu ropotx xoneq - panutuiue 
row, eoootmKmwai c oTBCpcnimai oapmau 
HvcrpyMCHT chb6*ch cacrtMoU noflWH pt0a«A 
maxocni b o6pa30BiHmac oracpcnurMJi n nasa- 

MX XUUJIM [1). 

PtaacJOTcnvHOH CM83KOH vtc*ny noBepxHocnro 
ipytiu n pa6o^wMK kohmxbmh npn paoore rrxv 
ro BKcrpyMctm jnuixcTCJi iuoobom cjk>m, 06- 
pBjyjoaucHiaf b pe3ymTiTe narpeBB paoVneit 

BCBAKOCTW B IIO/IOCTH HHCTpyMCHTa no Tcwne- 

patypu 10 pon5pa30B2HM ji , oh paooTaer tojivko 
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ino npcABBpincjifcHo mrpcTOMy ao TCMnepaTypw 
. ropjnerp Ae^opMHpoBamM urnim Tpyflu. 
HcAOCtaixoBU noro hhctpitmchtb ojwciw 
10, to aw noATOTOBKH k paflore OH Tpe6> 

CI BtpilAKH pB0O4eH XWOCOCTMO DOJJOCTH H 

3 npeAB*pHTOftHoft pawni aaxoAHoro kohub 
ipyfJu. Hi Buxone id tpyfiw nooic okoito- 
kjw npomecca pawn HHCTpyMCHT snrpeBaeTCB 
AO TCMnepaiypw Bwmc iwpooojhdobbhhb pa6o» 
left xhaxocth, to BbOWBacT onpeoeneHHwe 

10 HcyooOcTBB npH JKcnjiyamoDi. Torhoct* o6pt- 

6OTKH OTBCpCTHH T2KHM HHCTpyMCHTOM HCBM- 
COKMM. 

Uenk .K3o6peTeHXB - noBtiinewte ki^ctb* 

oCptOOTKH. 

5 tlocmnttm** AfJik AOCTKraeTC* tcm, to h> 
Becmuft HHCTpyMCHT, coflcp«mMH nonyw on- 
paBiey c HacaxceHHbiMn Ha hcc ncc{>opMHpyK>- 

UOtMH 3J1CMCHTBMH, B CTCHKaX KOTOpOH BMnOH- 

w hchu paAHinvHue oTBcpcnw, a Ha topuax 
ne<J>opMifpyioiuH5c 3hcmchtob, o6pamcHiiMX omm 
k ApyroMy f - panHamniiie na3W, a tskxc ho 
tohhjik paGoqcM xchakocth a«b noaavw cc b 

06pa30BBHHMe OTBCpCTWIMH M OJiaMM K JHS/IW, 
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cHa6*eH cMotmtpoBainiwM b pacTOiKC anpaa- 
kh c B03M03Wiocn>io occBoro nepcMcmemw no 
/ibiM uitokom c nopumeM, Ka HapyttHoii no* 

BCpXHOCTW KOTOpOfO Bbttl JIHCHa KOJThUtBVi npo 
TOHKB, COCflHHCHHail C nOJIOCTMO UJTOKa H C 5 
OAKMM M3 pajWam»HMX OTBCpCTHM OnpaBKH, ft 

noJiocTS wroxa cocroiHCHa c hctoihhkom pa6o- 

<KH XHOKOCTTt, B K3MCCTBC XOTODOH HCn0Ab30- 

• Baiia cMajuBaroman ttxoxocTb. 

Ha qepre*e noxasan o6uihh bka npcAnarae* to 
Moro HHcrpyMCKTa, paopc3. 
. HHCTpyMCHT coAcpjKHT xopnyo-onpaBxy 1, no 
OCH OnpaBKH BWTIO/nUHO itH/nouipJrcecKOc OT- 

BepCTHC C P33MCIUCHHWM B HCM nOABHttHWM 
*3JICMCHT0M - nonUM UTTOKOM 2 C HOpUWCM, J 5 

BbmojmetoaiM 3aoaHO co ujtokom. Ha nopui- 
ne BMnonucHa xom>ueBaji npoTowa coenH- 
neinia* c nonocrwo ^ nrroKa. B crcmcax oi£ 
paoKH npcjxycMOTpcHM pajofajn>in>te OTBcpcnw 
a una nonBoju CMasoraoft mguikocth k nasaM w 
6 ita Topuax nccJwpMnpywuiHX 3/icmchtob 3, 
UItok, ycranoBncHHwil c bo3mo3khoctwo bo> 
BpaTHo-nociyiraienbHoro naHHceiraa b nonocm 
onpaBKH omocmejn>Ho pamiajn>HUX otbcdcthm 
b CTenxax, npcneaoBaienMio pacnpcajeiwcT no- ^ 

TOK CMa3CHH0H 3KHAXOCTH K 30K3M o6pa60TKH. 

Pa6owe 3jicmchtm 3 c yB cninHBaiomRMHc* 
k Bbuooy HHaMCTpaMM nocaaceiot na uwnmor 
pHMccKyw «acn onpaBKH, luionioe npHxarae 
ixpyr k Apyry paoowx djicmcmtob n ynepttaiuie^ 
hx o raxoM coctohhhh o6ecne«iHBaeTca rafixoH 
4, KaBmnKBaiomeifcii nepemnoio nam on* 
paaxH. 

Pa6ory HHCTpyMwrra mo*ho npocncuHi* na 
npHMcpc o6pa5oncH OTBcpcnw HUaMCTpOM 

7(f°^MM npH npOTHTHBaHHH 3irOTOBKH H3 Tpy^ 5 

6m c xnuMcrpoM orBepcnt* 67 mm h ronam- 
noif ctchkh 10,5 mm, MaTtpHan - AHpKOHH*- 
HHooMeBUH cnnaB MapxH 3-125. 

O6pa6orxa npoR3BOAHrca Ha BcpnocajanoM 
npecce moactoi I1.63SQ c ycmwcM 100 tc m 

HjICTpyMCHT 33XpcnJWeTCfl B bcpxhch TpaBcp- 
cc npecca, OTBcpcroc b Tpyfe paanawr ra 

p33MCp itfWia* C Ha6opOM paOOTHX 3JICMCH- 
TOB £ IttpyXHMMH OTBMCTpaMH COOIBCTCTBCHHO: 

67.50; 68 .75. 7035; 70.55; 70,06 ♦ 70,08 mm. 45 
npH o6pa6oTxe napyxHUfi jouMerp ipyobi yBc- 
jnrDtBaercx ao 90 mm, ynpyra* ycajoca coctaa- 
nan 0,47 - 0,52 mm, Bcmmma ynporocHHo- 
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ro cno* - 1000 1100 mkm. npH ABHtfe- 
kmh HHCTpyMCHTa biih3 npH nonjcoAe x Bcpx- 
HCMy Topuy aaroioBXH 5 b unox n ciynacT 
cMa30Mnai» JicniucocTb (Macxi HHnycTpnanbHoe 
20-30), kot pan nanpaBJincTCH Mcpca pannanv 
H>te OTBepcnm b onpasxe x paanrnHMM na- 
jzm Ha Topuax ncpBoro aeifropMHpyiomero 
oncMCHTa. IIdh nocncAywmcM abh^ckhh HHcrpy- 

MCHTa BHH3, UITOK nCDCMClUaeTCH BBCpX H 

nocncAOBaTcn»HO pacnp|ACJWCi cMa3oroyio xch* 

KOm K Ae<(>OpMHpyX)tUHM DJICMCHiaM* Ilpn 06- 
paTHOM XOAC HHCTpyMCHTa UITOK B03BpaiuaeTCfl 
b HWKHCC hcxoahoc noJiotteHne, Aciajn» H3BnO- 
xaeToi H3 onopHoro ciaxana h ohka noBTopii* 

CTC*. 

3x OHOMWe ckhm' 34m|>ckt ot HcnojiMOBaww 
npcAnaraeMoro HHCTpyMCHTa npn HaroTOBncHHH 
xoMiuieKTa AeraiKH na annapaT cocTaBJWCT 
50 tnc py6. 3a ctct yMCHMiiemu npHnycxoa 
npn ox oitotc jisho ft o6pa6oTxe n aaMCHbi on^ 
pauMH pacroiXH OTBcpcnw Ha AC<j>OpMaUHOH- 
hoc nporiintBaHHC 6ea chkthji MCTajuia* 



OopMyjia H306ptTCHHA 

HHCTpyMCHT a«« xoaoahoA paanaiH Tpy6, concp- 
>icau0Dl nojiyw onpaBxy c HacamcKHUMH Ha nee A^ 

(^OpMHpyiOmHMH 371CMCHT3MH, B CTCHXaX XOTO- 

, poll BMnoJiHCHM paAJOJiMttie OTBcpcnw, a Ha 
Topuax Ac<J>opMHpyiomHX ancMCHToa, oCpameH- 
hhx oahh k ApyroMy - paAHaJiiHMG na3M, a 

TBKKC IICTOTHKX pa6o<KH 3XHAKOCTH AW HW 

<n ee b oopaaoBaHHue OTBepcntHMH h naaaMH 
xaHanM, oiHH^aiomH mTc n tcm, 
qro, c itsnwo noBMiueHWi xanccTBa o6pa6orxH, 
oh cHaGaccH cmohthdob aHHMM b nonocm on- 

' paBKH C BO3MO3«K>CTW0 OCCBOFO nCpCMCUICHHX 

noAMM uitokom c nopumeM, Ha Hapy^Hoft no- 
BcpxBOCTH xoroporo Buno jiHCHa ko^ucbax npo* 

TCWXJ, COCAHHCHHaH C nOJIOCTMO UlTOKa H c 

oahhm io paAHanvHbtx otbcdcthm, a nonocn 
urroxa coeAHHCHa c hctomhhxom pa6o<iefi 
kocth, b KaneciBe xotodom Hcnonv30BaHa cwa- 
3t>tBajomaji xkaxocto. 

HcTOnHKKH HH<|>OpMatOfH, 

npHHjrrbW bo bhhm3hhc npn 3xcncpTH3c 
1. AsTopcKOC CBHACTem>CTBO CCCP 614862, 
kju B 21.0 41/02, 13.1^.76 (npoTomn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 7OKU20 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1 000-1 1 00 \im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 



959878 

[see original Russian for drawing] 
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